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(57) Abstract: The use of a comptiund. citmprismj: iormula il)or u salt c*- 
ici, ainidc i ( piudruK ifhseof in llie iiittibitiuii uf an cn/.yrne wlu>sc prvfcircd 
miHle *M'atth>n i\ !•> taUlyse the hydi\ilysis i>( an ester funclionalily eg in ihc 
ttinini! aiul inhihilinn ul unwanted en/ynw:> in pn»di;cLN ami pn»tf>N4.-s IV- 
ciimpnunds arc als*» useful m medicine e.g. in the treatment o\ i»bcsiiy and 
related cundiiitms The invention a\w relates to novel compounds within for- 
mula (h. u> prijccsscs for preparing ihcm and phan;iaceu!icai cum|>.fsitKins 
containing ihem. In formula (I) A is an opiionally subsiituled (»-membcrcd 
aromatiL or lielcriMromaliw ring, and R i> a branched or unbranchcd alky I 
(optionally interrupted by one or more oxygen atoms), alkenyl alkynvl c%- 
'..lk.-nvl arvl aryblkyl. rednc.r.1 :irvl.dkyl, .rxh.lkonyl. heren)ar>l. heien);,ryl;dkyl, heienw.rylalkenvl. reduced .Ul. 
-.11 > 1. leduwtfd hcleioaiylalkyl ui a suh.suiuied derivative of any of the foregoing grouj^. 
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2-THIO-4H-3,l-BEKZOXAZIN-4-OKE DERIVATIVSS FOR USE AS ENZYME INHIBITORS 

The present invention provides benzoxazinone compounds, their use in the inhibition 
of an enzyme whose preferred mode of action is to catalyse the hydrolysis of an ester 
5 functionality, their use in medicine, and particularly in the prevention and/or trealmeni 
of obesit>' or an obesity-related disorder. Also provided are methods for the 
prevention and/or treatment of obesitv* or an obesity-related disorder and for 
promoting/aiding non-medical weight loss and the use of the compounds in the 
manufacture of a medicament for the aforementioned indications. The invention also 
10 provides processes for manufacture of said compounds, compositions containing them 
and methods for manufacturing such compositions. 

In the last 20 years, there has been an increasing trend in obesity in the populations of 
the developed world. The increased incidence of obesity is due m part to the ready 

1 5 availability of food, in numerous retail outlets and westernised diets that have high 

saturated fat and lower fibre contents such that the food is energy dense. The lifestyle 
of the populations of the develop cd world has also become more sedentary with the 
Increased mechanisation of society and the steady reduction of manual labour 
intensive industries. There now exists an energy imbalance between the energy intake 

20 from calorie dense foods and the reduced energy expenditure required for a sedcntar>' 
lifest>ie. Some of the excess energy intake is stored as fat in the adipose tissue, the 
accumulation of which over a period of time results in obesity and can be a significant 
contnbutor>' factor to other disease and disorders. 

15 Obesity is now recognised by the medical profession as a metabolic disease. In the 
I'SA, it is estimated that 25% of the adult population is considered clinically obese 
(Body .Mass lndex>30). Obesity can be a debilitating condition which reduces the 
quality of life and increases the risk of related disorders such as diabetes, 
cardiovascular disease and hypertension. It has been estimated that $45 billion of US 
>0 healthcare costs, or 8% per annum of total healthcare spend, is as a direct result of 
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wherein is inter alia MeS-, EtS-, iPrS. BnS-, -SCHzCOOEt, -SCHzCH^CHPh, 
3.indoIyl-CH2S- and 4.imd-CH2Ss is variously hydrogen, methyl or ethyl; is 
variously hydrogen, methyl, methoxy. HNAC or NMes; R*^ is variously hydrogen, 
ethyl or methoxy or R^ and R' together represent a group -<:H=CH-CH=CI-I-; and R^ 
is variously hydrogen or methyl. The compounds are said to be inhibitors of human 
leukocvte claslasc. 

International application numbers PCT/GBOO/00032 and PCT/GBOO/0003 1 relate to 2- 
oxy and 2-amino behzoxazinone compounds. These applications provide alternative 
melhodi- fur use in the control and treatment of obesity and obesity-related disorders. 

We have now found that a particular class of benzoxazinone compounds has activity 
15 as lipase inhibitors. 

Accordingly, in a first aspect, the present invention provides the use of a compound 
of formula (I)' 



20 




or a pharmaceuticaily acceptable salt, ester, amide or prodrug iherof; 

in the manufacture of a medicament for the treatment of conditions requiring the 

inhibition of an enzyme whose preferred mode of action is to catalyse the hydrolysis 

of an ester ftinctionality; 

wherein in formula (I): 
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obesity. The traditional approaches to long term weight management such as diet and 
exercise have proved ineffective alone to control the spread of obesity. Today, more 
than ever, there is considerable interest in developing safe, effective dmgs for the 
treatment of obesity. 

5 

Pharmacological approaches to the treatment of obesity have focused on either 
developing drugs that increase energy expenditure or drugs that reduce energy intake. 
One approach to the reduction of energy intake is to reduce the body's ability to digest 
and absorb food, in particular fat. The key enzymes involved in the digestion of fat are 

10 hydrolytic enzymes. The most significant of the fat degrading enzymes are lipases, 

primarily, but not exclusively pancreatic lipase that is secreted by the pancreas into the 
gut lumen. The lipase inhibitor lipslatin has formed the basis of the anti-obesitj' drug, 
orlislal. European Patent Application No. EP129748, relates to Orlistat and related 
compounds and their use in inhibiting pancreatic lipase and treating hyperlipaemia and 

15 obesity. 

Even if orlistat provides an effective raetliod for treating obesity, there remains a need 
to provide alternative dmgs and methods for use in the control and treatment of 
obesitv' and obesity-related disorders and in promoting or aiding non-mcdical weight 
20 loss. Inhibitors of enzymes involved in the degradation of fat are provided here and 
shown 10 be effective in the prevention and/or treatment of obesity, obesity-related 
disease and/or in promoting cosmetic weight loss. 

Kraniz et uL, J, Med. Chem., 1990, 33(2);464-469 describes benzoxazinones of 
25 formula 
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or -(CH2)n(0R^)in wherein n is 1 lo 12, preferably 2 to 10. wherein m is 1-3 and 
is most preferably Cj-Cjo alky I; and 

X' and X" are independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, 
5 cycloalkenyl, aryK heieroaryl, arylalkyl, heteroarylalkyi, reduced heteroaryi or 
reduced hcteroaxylalkyl. 

In" compounds"of 'fdmula'(I) any alkylT alkenyl"anci alkynyl"groups aM moieties^rnay 
be straight chain (unbranched) or branched chain. Straight chain alkyl, alkenyl and 
10 alk)'nyl groups or moieties may contain from 1 to 30 carbon atoms, eg. 1 to 25 

carbon atoms, preferably 1 to 20 carbon atoms. Branched chain alkyl, alkenyl and 
alkynyl groups or moieties may contain from 1 to 50 carbon atoms, preferably 1 to 
30 carbon atoms. It will be appreciated that alkenyl and alkynyl groups or moieties 
will contain at least 2 carbon atoms. 

15 

Preferred values for R\ R\ R^ R\ R', X^ and X^ are as defined below for formulae 
(II). 

In this text, 'reduced', in the context of *reduced heieroarj'l' and the like means fully 
20 or partially saturated. 

Aryl groups include for example optionally substituted unsaturated monocyclic or 
bicyclic rings of up to 12 carbon atoms, such as phenyl and naphthyl, and partially 
saturated bicyclic rings such as tetrahydro-naphthyl. Examples of substituents which 
25 may be present on an aryl group include one or more of halogen, amino, nitro, 

alkyl. haloalkyi, alkoxy. phenoxy and phenoxy substituted by one or more of halo, 
alkyl or alkoxy. 
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A is a 6-membercd aromatic or heteroaromatic ring optionally substituted with one 
or more groups as defined below for and 

5 is a branched or unbranched alkyl (optionally interrupted by one or more oxygen 

atoms), alkenyl. alkynyl, cycloalkyl, cycloalkenyl, aryl, arylalkyl, reduced ar>aalkyl, 
arylalkenyl, heteroaryl, heieroarylalkyl. hcteroarylalkenyl. reduced aryl, reduced 
heieroaryl, reduced heieroarylalkyl or a substituted derivative of any of the foregoing 
groups, wherein the substituents are one or more independently of halogen, alkyl, 

10 halosubstituted alkyl, aryl, arylalkyl, heteroaryl. reduced heteroaryl. reduced 

heieroarylalkyl, arylalkoxy, cyano, nitro. -C{0)R*, -C0^\ -SOR*, -SOJ!i\ -NR**R\ 
•0R^ -SR^ .C(0)CX*X^NR*R\ -C(0)N(OH)R^ -C(0)NR^R\ -NR*C(0)R\ - 
CR^^^^2)C02R^ -NHCX»X^C02R\ .N(OH)C(0)NR^R^ -N(OH)C(0)R*, - 
NHC(0)NR*R', .C(0)NHNR^R\ -C(0)N(OR^)R*, or a lipid or steroid (natural or 

15 syndietic) with the proviso that any hetero atom substituent in R' must be separated 
from the cxocyclic sulphur atom by at least two carbon atoms (preferably saturated); 

and where :- 

20 R' is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl, arylalkyl, 
heteroaryl, heieroarylalkyl . reduced heteroaryl, reduced heteroarylalkyl, -OR^. - 
NIICX*X-CO,R' or -NR^R'; 

R' is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl. ar)1, arylalkyl 
13 heieroaryl. heteroarylalkyl, reduced heteroaryl or reduced heteroarylalkyl; and 

R** and R' are independently hydrogen, alkyl. alkenyl, alkynyl, cycloalk>'l, 
cycloalkenyl. aryl. arylalkyl, heteroaryl. reduced heteroaryl. reduced heteroarylalkjl 
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Preferably, a compound for use according to the first aspect of the invention is a 
compound of formula (II): 



K\ R\ R\ R^ R\ X' and are as defined above for formula (I); and 

15 R^ R^, R*^ R" are each independently hydrogen, halo, hydroxy, amino, nicro, 
cyano, 

or a group R\ as defined above, 

20 or a group R^'Q where Q is 0, CO, CONH, MICO, S. SO, SO^, or SO.NHj and 
R'* is hydrogen or a group R* as defined above. 

or a group R'R'N where R' is as defined above and R^ is hydrogen or R\ with the 
proviso that any hctero atom substitucnt in R^ and/or R^ must be separated from the 
25 nitrogen atom substinjent by at least two carbon atoms (preferably saturated). 



5 




wherein: - 
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A hcteroaryl group or moiety may be for example an optionally substituted 5- or 6- 
memhered heterocyclic aromatic ring which may contain from 1 to 4 hctcroatoms 
selected from O, N and S. The heterocyclic ring may optionally be fused to a 
phenyl ring. Examples of heteroarj'l groups thus include furyl, thienyU pyrrolyl, 
5 oxazolyl, oxazinyl, thiazolyl, imidazolyl, oxadiazolyl, thiadiazolyl, pyridyl, 
triazolyl, triazinyl, pyridazyl, pyrimidinyl. pyrazolyl, indolyU indazolyl. 
benzofuranyl, benzothienyl, benzimidazolyl, benzoxazolyl, benzoxazinyl, 
quinoxalinyl, quinolinyl, quinazolinyl, cinnolinyl, benzothiazolyl, pyridopyrrolyl. 
Suitable substituents include one or more of halogen, oxo, amino, nitro, alkyl. 
10 haloalkyl, alkoxy . phenoxy and phenoxy substituted by one or more of halo, alkyl, 
haloaUcyl or alkoxy. 

A reduced heteroaryl group or moiety may be for example a fully or partially 
samrated derivative of the aforementioned heteroaryl groups. Examples of reduced 
15 heteroaryl groups thus include pyrrolidinyl. tetrahydrofuryl. tetrahydrothienyl and 
pipcridinyl. 

The compounds of formula (I) are used in the manufacture of a medicament for the 
treaunent of conditions requiring the inhibition of an enzyme whose preferred mode 
20 uf action in vivo is to catalyse the hydrolysis of an ester functionality. Such enzymes 
include lipases, esterases and phosphocsicrascs. 

The compounds of formula (I) are useful inhibitors of enz>TOes involved in the 
degradation of fats. Preferably therefore the first aspect of the invention provides 
23 the use of a compound of formula (I) as defined hereinabove, or a pharraaceutically 
aLccptabIc salt, ester, amide or prodrug thereof, in the manufacture of a medicament 
for the control or treatment of obesity, or obcsit>'-related disorders or for promoting 
non- medical weight loss. 
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In particular, is an unbranched alkyl group, having 12, 14,15,16,17 or 18 carbon 
atoms in the alkyl chain. In addition to this particular option for R\ may be 
methyl. 

5 Li a second aspect, the present invention provides novel compounds of fomiulae (I) or 
(II) as defined hereinabove, and pharmaceutically acceptable salts, esters, amides and 
prodrugs thereof, with the proviso that the following compounds are excluded: 
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More preferably, a compound for use according to the first aspect of the invention 
comprises a compound of formula (II), or a phannaceuticaUy acceptable salt, ester, 
amide or prodrug iherof; wherein: 

5 is cither a branched or unbranched alkyl group havmg up to 25, e.g. up to 20 

carbon atoms, an aryl (e.g. optionally substituted phenyl or 2-naphthyl), an arylalk>'l 
group wherein the alkyl moiety has up to 25, e.g. up to 20 carbon atoms, or an 
ar>'laryl group, wherein the arylalkyl group or the arylaryl groi^ may be separated 
by a spacer, and where the spacer can be one or more of an ester, amide. O, CHj or 
10 a ketone and wherein any aryl group is preferably a phenyl, optionally substimted 
with alkyl. haloalkyi or halogen; 

R* is hydrogen or fluorine; 

15 R' is lower branched or unbranched alkyl having 1 to 10 carbon atoms, preferably 
methyl; cyclic alk7l having 3 to 10 carbon atoms, preferably cyclopropyl; haloalkyi, 
preferably trifluoromethyl; or a halogen, most preferably chlorine or fluorine; 

R^° is hydrogen; lower branched or unbranched alkyl having 1 to 10 carbon atoms, 
20 preferably methyl; cyclic alkyl having 3 to 10 carbon atoms, preferably cyclopropyl; 
haloalkyi, preferably trifluoromethyl; or a halogen, most preferably chlorine or 
fluorine; 

R'' is hydrogen; lower branched or unbranched alkyl having 1 to 10 carbon atoms, 
25 preferably methyl; or halogen, preferably fluorine. 
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R"* is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyi, cycloalkenyl, aryl, arvlaUcyl 
heteroaryl, heteroarylalkyl, reduced heteroaryL reduced heteroar>dalkyi, -OR^ - 
NHCXLX^COjR^ or -NRV; 

5 

R^ is hydrogen, alkyl, alkenyl, alkynyl. cycloalkyi, cycloalkenyl, aryl, ar>iaUcyl 
heteroaryl, heteroarylalkyl, reduced heteroaryl or reduced heteroarylalkyl; and 

R'^ and R' are independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyi, 
10 cycloalkenyl, ar>'l, arylalkyl, heteroar}'l, reduced heteroaryl, reduced heteroar>'lalkyl or 
-(CH:)n(ORV wherein n is 1 to 12, preferably 2 to 10, wherein m is 1-3 and R' is 
most preferably C2-C10 alkyl; and 

and X^ are independently hydrogen, alk>'l, alkenyl, alkynyl, cycloalkyi, 
15 cycloalkenyl, aryl, heteroar>'l, arylalkyl, heteroarylalkyl, reduced heteroaryl or reduced 
heteroarylalkyl 

with the proviso tliat when A is phenyl disubstituted at the 6 and 7 positions with 
methoxy groups, R' is not CH2CH=CHPh. 

20 

In compounds of formula (la) any alkyl, alkenyl and alkynyl groups and moieties 
may be straight chain (unbranched) or branched chain. Straight chain alkyl. alkenyl 
and alk\ nyi groups or moieties may contain from 1 to 30 carbon atoms, eg. 1 to 25 
carbon atoms, preferably 1 to 20 carbon atoms. Branched chain alkyl, alkenyl and 
alkTnyl groups or moieties may contain from 1 to 50 carbon atoms, preferably 1 to 
30 carbon atoms, k will be appreciated that alkenyl and alkynyl groups or moieties 
will contain at least 2 carbon atoms. 
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In a preferred feature of the second aspect, the present invention provides novel 
compounds of formula (ia): 




: S 



(la) 



10 or a pharmaceuiically acceptable salt, ester, amide or prodrug therof; 
wherein in formula (la): 

A is an optionally substituted 6-membered aromatic or heteroaromatic ring; and 



15 is a branched Q-soalkyl or unbranched Cs.i^alkyl (with the alkyl group optionally 

interrupted by one or more oxygen atoms), C2-25alkcnyl, C2-25aIkynyl, C3.iocycloalkyl, 
Ca-iocycloalkenyl, aryl, arylCi.isalkyl, reduced arylCi-zsalkyl, arylC2.25alkenyl, 
heteroar>'l, heieroarylC2-25alkyl, heteroarylC2-25alkeny], reduced aryl, reduced 
heteroar>'l, reduced heieroarylC2-25alkyl or a substituted derivative of any of the 
20 foregoing groups, wherein the subslituents are one or more independently of halogen, 
alkyl, halosubstituted alkyl, aryl. arylalk>'l, heteroaryl, reduced heteroaryl, reduced 
heteroar>'lalkyl, arylalkoxy, cyano, nitro, •C(0)R\ -C02R^ -S0R\ -S02R\ -NR^R', - 
OR', -SR^ .C(0)CX'X Wr', -C(0)N(OH)R^ -C(0)NR^', -NR^C(0)R\ - 
CR'(iVH2)C02R^ .NHCX^X^C02R\ •N(0H)C(0)NRV, -N(0H)C(0)R', - 
NHC(0)NR^'. -C(P)NHNR*TI', -C(0)N(OR-)R^ or a lipid or steroid (natural or 
svniihetic) with the pro\iso that any hetcro atom substituent in R^ must be separated 
from the exocyclic sulphur atom by at least two carbon atoms (preferably saturated); 



and where :- 
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heteroaryl groups thus include pyrrolidinyl, tetrahydroftiryl. letrahydrothienyl and 
piperidinyl. 

Preferably, a compound according to the second aspect of the invention is a 
5 compound of formula (Ila): 

R9 



10 




(Ila) 

or a pharmaceutically acceptable salt, ester, amide or prodrug thcrof. 



wherein: - 

15 R', R\ R\ R*, R', and are as defined above for formula (la); and 

R", R', R^^ R" are each independently hydrogen, halo, hydroxy, amino, nitro, 
cyano, 

20 or a group R\ as defined above, 

01 a group r'^Q where Q is O, CO, CONH, NHCO, S, SO, SO2, or SO2NH2 and R^^ is 
hydrogen or a group R' as defined above, with the proviso thai when is 
CH:CH-CHPh. R^ and R^^ are H and R' is OMe, R^^ is not OMe, 

5 

or 3 group R'R^N where R' is as defined above and R^ is hydrogen or R\ wiUi the 
proviso thai any hetero atom substiiucnt in R^ and/or R^ must be separated from the 
nitrogen atom substituent by at least two carbon atoms (preferably satiirated). 
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Preferred values for R\ R\ R\ R^, R\ X' aud are as defined below for formulae 
(Ha). 

In this text, * reduced*, in the context of 'reduced heteroaryl' and the like means fully 
5 or panially saturated. 



Aryl groups include for example optionally substituted unsaturated monocyclic or 
bicyclic rings of up to 12 carbon atoms, such as phenyl and naphthyl, and partially 
samrated bicyclic rings such as tetrahydro-naphthyl. Examples of substituents which 
10 may be present on an aryl group include one or more of halogen, amino, nitro, 

alkyl. baloalkyh alkoxy, pbenuxy and pbenoxy substituted by one or more of halo, 
alkyl or alkoxy. 



A heteroaryl group or moiety may be for example an optionally substituted 5- or 6- 
15 membered heterocyclic aromatic ring which may contain from 1 to 4 heteroatoms 
selected from O. N and S. The heterocyclic ring may optionally be fused to a 
phenyl ring. Examples of heteroaryl groups thus include furyl, thienyl, pyrrolyl. 
oxa7,olyl. oxazinyl, thiazolyl, imidazolyl. oxadiazolyl, thiadiazolyl, pyridyl, 
triazolyl, triazinyl, pyridazyl, pyrixnidinyl, pyrazolyl, indolyl. indazolyl. 
20 benzofuranyl, benzothienyl, benziraidazolyl, benzoxazolyl, benzoxazinyl, 

quinoxalinyl, quinolinyl, quinazolinyl, cinnolinyl, benzothiazolyl, pyridopyrrolyl. 
Suitable substiments include one or more of halogen, oxo, amino, nitro, alkyl, 
haloalk}'!. alkoxy, phenoxy and phenoxy substituted by one or more of halo, alkyl. 
haloalk>'l or alkoxy. 

25 

A reduced heteroaryl group or moiei>' may be for example a fully or partially 
saturated derivative of the aforementioned hetcroar>'l groups. Examples of reduced 
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wherein the phenyl gioup is optionally substituted with methyl, halide or halomethyl 
where the halide is F, CI, Br or I, 

is hydrogen and R^, R**^ and R* * are independently H or methyl 

5 

or one of R^ R^ R^° or R" is methyl and the others of R^ R^ R^*' and R*' are 
hydrogen, 

in panicular, R* is hydrogen and one of R^ R'° and R^* is methyl and the others of R^, 
10 R^° and R* * are hydrogen. 

Examples of pharmaceulically acceptable salts of the compounds of formulae (I), (la) 
and (Ila) include those derived from organic acids such as methanesulphonic acid, 
benzenesulphonic acid and p-toluenesulphonic acid, mineral acids such as 

15 hydrochloric and sulphuric acid and the like, giving methanesulphonate, 

benzenesulphonate, p toluenesulphonate, hydrochloride and sulphate, and the like, 
respectively or those derived from bases such as organic and inorganic bases. 
Hxamples of suitable inorganic bases for the formation of salts of compounds for this 
invention include the hydroxides, carbonates, and bicarbonates of ammonia, lithium, 

20 sodium, calcium, potassium, aluj:ninium, iron, magnesium, zinc and the like. Salts can 
also be formed with suitable organic bases. Such bases suitable for the formation of 
pharmaceutically acceptable base addition salts with compounds of the present 
invention include organic bases which arc nontoxic and strong enough to form salts. 
Such organic bases are already well known in the art and may include amino acids 

25 such as arginine and lysine, mono-, di-, or trihydroxyalk>1amines such as mono-, di-, 
and tricthanolamine, choline, mono-, di-, and trialkylamines, such as methylaminc, 
dimethylamiue, and trimethylamine, guanidine; N-methylglucosaminc; N- 
methylpiperazine; moipholine; ethylenediaminc; N-benzylphenethylamine; 
tris(hydrox>'methyl) aminomethane; and the like. 

30 
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10 



More preferably, a compound according to the first aspect of the invention 
comprises a compound of formula (Ila), or a pharmaceuticaDy acceptable salt, ester, 
amide or prodrug therof; wherein: 

R ' is a unbranched alkyl group having from 3 to 25 carbon atoms; an ar>'l group; an 
arv'lalkyl group wherein the alk>'l moiety has from 2 to 25 carbon atoms; or an ar>'laryl 
group, ^'herein die aiylalkyl group or the arylaryl group may be separated by a spacer, 
and where the spacer can be one or more of an ester, amide, O, CH2 or a ketone; 

is hydrogen or fluorine; 



is lower branched or unbranched alkyl having 1 to 10 carbon atoms, preferably 
methyl: cyclic alkyl having 3 to 10 carbon atoms, preferably cyclopropyl; haloalkyU 
15 preferably trifluoromcthyl; or a halogen, most preferably chlorine or fluorine; 

R^° is hydrogen lower branched or unbranched alkyl having 1 to 10 carbon atoms, 
preferably methyl; cyclic alkyl having 3 to 10 carbon atoms, preferably 
cjclopropyl; haioalkyj, preferably trifluoromethyl; or a halogen, most preferably 
20 chlorine or fluorine; 

R* is hydrogen lower branched or unbranched alk7l having 1 to 10 carbon atoms, 
preferably methyl, or halogen, preferably fluorine. 



In particular, R' is an unbranched alk-yl vAth 8, 9, 10. 1 1, 12, 13, 14, 15, 1-6, 17, 18, 19 
or 20 carbon atoms, a phenyl group, a phenylalkyl group wherein the alkyl is an 
unbranched group containing from 2 to 20 carbon atoms for example 8 to 20 carbon 
atoms, or a phenoxyphcnyl group. 
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4 


o 


6-Methyl-2-phenylthio-4//-3, 1- 
benzoxazin-4-one 




5 


0 


6-Methyl-2-(10-phenyldecyl)- 
thio-4//-3 , 1 -benzoxazin-4-one 


6 




6-Methyl-2-icosylthio-4//-3, 1- 
benzoxazin-4-one 










7 


0 


6-Methyl-2-hexadecylthiu-4//- 
3, l-benzoxazin-4-one 



Preferred compounds of the invention listed above extend to the tautomers thereof as 
."5 well as (but not Hmited to) pharmacetitically acceptable salts, esters, amides or 

prodrugs thereof or a derivative optionally with one or more lipid groups (natural or 
synthetic) attached. 

All preferred features of the first aspect of the invention also apply to the second 
10 aspect. 

A third aspect of the invention provides a process for the manufacture of any one or 
more of the novel compounds or derivatives according to the first or second aspects of 
the invention. Thus, tlie present invention provides a process for the preparation of a 
15 novel compound of formula (II) which process comprises: 
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Salts may be prepared in a conventioaal manner using methods well kno\^Ti in the art. 
Acid addition salts of said basic compounds may be prepared by dissolving the free 
base compounds according to the first or second aspects of the invention in aqueous or 
aqueous alcohol solution or other suitable solvents containing the required acid. WTiere 
5 a compound of formula (I). (la) or (Ila) contains an acidic function a base salt of said 
compound may be prepared by reacting said compound with a suitable base. The acid 
or base salt may separate directly or can be obtained by concentrating the solution eg. 
by evaporation. The compounds of tliis invention may also exist in solvated or 
hydrated forms. 

10 

The invention also extends to prodrugs of the aforementioned compounds. A prodrug 
is commonly described as an inactive or protected derivative of an active ingredient or 
a drug wliich is converted to the active ingredient or drug in the body. 

1 5 Representative compounds according to the first aspects of the invention include: 



Table 1 



Reference 






Number 


Structure 


Compound Name 


1 




6-Methyl-2-octylthio-4//-3 , 1- 






benzoxazin-4-onc 






7. Methyl-2-octylthio-4^-3 J- 






benzoxazin-4-onc - 














3 


0 


8-Methyl-2-octylthlo-4//-3, 1* 






benzoxazin-4-one 
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or: 



Process (C) reacting a compound of formula (Vfl) 
R8 P 




(VII) 



10 



R11 



with a thiol of formula (VIII): 



R'SH 



(VIII) 



15 



or: 



Process (O): reacting a compound of formula (IX): 



R8 O 



20 




(K) 



25 with a compound of formula (X): 



ICH,R' (X) 
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Process (A) reacting a compound of formula (TV): 



R8 



R9. 




COjH 



RIO' I ■'■•2 
R11 



(IV) 



10 with a compound of formula (V): 



15 



CICSR' 



(V) 



or 



20 Process (B) cyclising a compound of formula (VI) 



R8 



R! 




t)--COSR. 



R11 



(VI) 



wherein R' and R'-R" are as hereinbefore defmed and R" is hydrogen or C,^alkyl. 
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otherwise cyclisation will occur as in Process (A). However where an ester of formula 
is employed an excess of the thiolformate may be employed, and indeed ii may be 
advantageous to do so. 

5 Alternatively, compounds (VI) wherein R*^ is an alkyl group may be prepared by 

reacting an ester corresponding to formula (IV) with e.g. phosgene and a base such as 
pyridine to afford the corresponding isocyanale, followed by treatment with an alcohol 

_R*JH. Jf desired ihe_ester_(i.e, where R^^is aUcyl) may be hyjdrolysedjp the 

corresponding acid (R^*=H) using for example lithium hydroxide in e.g. aqueous 

10 tetrahydrofiiran or aqueous dioxane. 

Ii will be appreciated that process (A) also proceeds via an intermediate of formula 
(VI) and is hence a variant of process (B). 

15 Process (Q may be effected by reacting a compound of formula (VII) with a thiol of 
fomiula (VIII) in the presence of a base such as triethylamine. 

Process (D) may be effected by reacting a compound of fomiula (IX) with an alkyl 
iodide and potassiimi carbonate in a solvent such as acetone. 

20 

A compound of formula (IX) may be prepared by cychsation of a compound of 
fomiula (TV'), with thiophosgene. (See Kranlx et al, J. Med, Chem. 1990, 33(2);464- 
479). 

25 In process (E), reduction of an alkenyl or alkynyl group may be effected for example 
by catalytic hydrogcnation using e.g. 10% palladium on charcoal in an alcoholic 
solvent, such as ethanol, imder 1 atmosphere of hydrogen gas. 

Alkylation according to process (E)(ii) may be effected using a Stille or other 
30 palladium catalysed cross-coupling process, using e.g. tetra-alkyl tin such as 
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or: 



Process (E) converting a compound of formula (la) or (Ila) into a different 
compound of formula (la) or (Ila), by, for example, 

5 

(i) reduction of a compound of formula (la) or (Ha) wherein any of R\ 
R*, R^ R^^ and R^^ contains an alkenyl or alkynyl group or moiety, to the 
corresponding allcyl or alkenyl group or moiety; or 

(ii) alk>'lation of a compound of formula (}z) or (Ila) where one or more 
10 of R\ R^ R»^ and R^' represents a halogen atom. 

Process (A) may be effected by reacting a compound of formula (TV) with a 
chlorothiolformate of formula (V). The process is preferably carried out under basic 
conditions, e.g. using pyridine. An excess (more than two equivalents) of the 
15 chlorothiolformate is employed, so that the intermediate thiolcarbamate initially 
formed is cyclised by reaction with the excess chlorothiolformate. 

Compounds of formula (V) for use in the process (A) may be prepared by standard 
methods well known in the an, e.g. by reaction of the corresponding thiol R^SH with 
20 phosgene. 



Process (B) may be effected by rcaclion of a compound (VI) wherein R'^ is hydrogen, 
in the presence of a cychsation reagent, e.g. an alkyl chlorofomiate, for example as 
described for process (A). Alternatively a compound (VI) may be cyclised by 
treatment with a dehydrating agent such as concentrated sulphuric acid. 

Compounds of fomiula (VI) may be prepared by reacting a compound of formula (I\0 
or a corresponding ester with chlorothiolformate. It will be appreciated that when an 
acid of formula (RO is employed the thiolformate should not be used in excess, 
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phospholipase Al, A2, B, C, D etc., hqsatic lipase, and other triacyl, diacyl and 
monoacylglycerol lipases in the mammalian body. Many similar such lipases arc also 
known in plants, fiingi and microorganisms. 

5 Also covered are esterase enzymes and phosphatase enzymes. Esterase enzymes 
include pig liver esterase, cholesteryl esterase, retinyl esterase, l-alkyl-2- 
acetylglycerophosphocholine esterase, carboxylic ester hydrolases, and cholesterol 

esterase. -Phosphatase cnz>'Tnes include-serine/threonine phosphatases PP I i-PR2 -and — 

PP3, phosphoprotein phosphatase, myosin-light-chain phosphatase, protein 
10 phosphoprotein 2C, and protein tVTOsine phosphatase. 

Compounds according to the invention, for use in medicine, are primarily for use in 
relation to the prevention and/or treatment of a medical condition such as obesity, 
h>perHpaemia, hyperlipidaemia and related diseases such as hy'pergiycaemia (type U 

15 diabetes), h>'pcrtcnsion, cardiovascular disease, stroke, gastrointestinal disease and 
gastrointestinal conditions. Compounds according to the first aspect of the invention 
are useftil in these and other conditions due to their ability to inhibit an enz>'me whose 
preferred mode of action is to catalyse the hydrolysis of an ester functionality (in vivo, 
as the cnz>'me naturally occurs). The invention also relates to non-medical weight 

20 loss, such as cosmetic weight loss and includes improving bodily appearance in 

general. Throughout this text, the prevention and'or treatment of any disorder means 
any effect which mitigates any damage or any medical disorder, to any extent, and 
includes prevention and treatment themselves. Tlie term "treatment" means any 
amelioration of disorder, disease, syndrome, condition, pain or a combination of two 

25 or more thereof 

Preferably therefore the invention provides tlie-use of a compound of formula (I) or 
(11) as defined hereinabove, or a pharmaceutically acceptable salt, ester, amide or 
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tetramethyl tin and PhCH2Pd(PPh?):Cl in HMPA at elevated temperature e.g. 50- 
1 00°C. Other halides or pseudohalides e.g. triflates may be employed as starting 
materials. 

A fourth aspect of the invention is a novel compound according to the first and/or 
second aspects of the invention (i.e. compounds of formulae (la) and (11a)), for use in 
medicine. Preferred features of the first and/or second aspects of the invention also 
apply to the fourth aspect. Further details of the fourth aspect of the invention are set 
out in the text which follows. 



The compounds of formula (la) and (Da) are useful inhibitors of enzymes involved in 
the degradation of fats. Preferably therefore the fourth aspect of the invention 
provides a compound of formula (la) or (Ila) as defined hereinabove, or a 
pharmaceutically acceptable salt, ester, amide or prodrug thereof, for use in the 
15 control or treatment of obesity, or obesity-related disorders or for use in promoting 
non-medical weight loss. 

A fifth aspect of the invention relates to a compound according to the first and'or 
second aspects of the invention for use in the inhibition of an enzyme whose preferred 

20 mode of action is to catalyse the hydrolysis of an ester functionality. This includes 

both tn vivo and in vitro uses and other uses such as industrial uses. Such an en2>'mc is 
one which catalyses the breakdowTi of a substrate containing an ester functionaUty by 
Uie addition of water, resulting in the cleavage of a chemical bond. Such enzymes are 
involved in key processes in the body. Enzymes according to this invention include 

25 lipasci (hydrolysc fatty acid esters), esterases (hydrolyse esters) and phosphatases 
(hydiolyse phosphate esters). 

The cna>-mc is preferably a lipase. Lipa.scs include pancreatic lipase, gastric Upase, 
lipoprotein lipase, lingual Upase, adipose tissue Upase. hormone sensitive Upase, 
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diagnostics, gene therapy), the treatment of industrial waste (e.g. paper effluent 
treatment) and preventing the degradation of foodstuff which comprises a fat (e.g. 
chocolate processing). Thus, the invention also relates to these products and 
processes, e.g. a foodstuff which comprises a compound according to the first aspect 
5 of the invention, in particular foodstuffs which have a high fat content such as cakes, 
biscuits, pastry-products and the like and chocolate products. The preferred features 
of the fifth aspect of the invention, including an enzyme whose preferred mode of 

action is to_catalyseihe hydrolysis of an_ester functionality, (in .vivo, as the .enzyme 

naturally occurs) are as discussed for the pre\'ious aspects of the invention. 

10 

A sixth aspect of the invention provides a composition comprising a novel compound 
according to the first or second aspect of the invention, in combination with a 
pharmaceutically acceptable carrier or diluent. Suitable carriers and/or diluents are 
well known in the art and include pharmaceutical grade starch, raannitol, lactose, 
1 5 magnesium stearatc, sodium saccharin, talcum, cellulose, glucose, sucrose, (or other 
sugar), magnesium carbonate, gelatin, oil, alcohol, detergents, emulsifiers or water 
(preferably sterile). The composition may be a mixed preparation of a composition or 
may be a combined preparation for simultaneous, separate or sequential use (including 
administration). 

20 

The compounds according to the invention for use in the aforementioned indications 
may be administered by any convenient method, for example by oral (including by 
inhalation), parenteral, mucosal (e.g. buccal, sublingual, nasal), rectal or transdermal 
administration and the compositions adapted accordingly. 

For oral administration, the compounds can be formulated as hquids or solids, fur 
example solutions, syrups, suspensions or emulsions, tablets, capsules and lozenges. 

A liquid formulation wll generally consist of a suspension or solution of the 
^( t compound or physiologically acceptable salt in a suitable aqueous or non-aqucous 
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prodrug thereof, in the manufacture of a medicament for the control or treatment of 
obesity, or obesity-related disorders or for promoting non-medical weight loss. 

Clearly, an important application of the invention is in relation to weight loss (of all 
kinds as described above) in humans. However, the invention applies to medical and 
non-medical weight loss in any animal whose metabolism of fat and fat derivatives 
involves an enzyme whose preferred mode of action is to catalyse the hydrolysis of an 
ester ftmctionality (in vivo, as the enzyme naturally occurs). Thus, the invention has 
veterinary application and is particularly useful in relation to medical and non-medical 
weight loss in companion animals such as pet cats and dogs as well as in animals 
which provide meat for human consumption, in the case of the latter, the ^plication 
of the present invention is to reduce fat content in order to provide a leaner meat 
product. 

It is also believed that the compounds may be useful in reducing levels of toxins (e.g. 
dioxins and PCBs) stored in body fat. Without wishing to be bound by theory, it is 
believed that increasmg the amount of undigested fat passing through the body 
enhances diffusion of toxins from fat stored in the body into fats in the blood, and 
thence into the intestine. 

The fifth aspect of the invention has important applications. It includes test and 
diagnostic methods and the control and inhibition of unwanted enzymes, preferably 
lipases, in any process or in any product. ITie processes or products, which preferably 
involve a lipase, include: processing of agricultiu^I commodities (e.g. oilseeds), 
recover)' and isolation of enzymes from biotechnological processes (e.g. involving 
lysis of microorganisms), the manufacmre and extraction of crude oil (especially oil 
and plastics), the industrial manufacture of triglycerides or other fats, manufacture of 
healthcare goods which comprise sxurfaclants, soap or detergent (e.g. bath oils, 
creams), the manufacturing and processing of liposomes (e.g. healthcare products, 



Printed from Mimosa 02/03/21 11 57 52 Page 25 



wo 01/53278 



PCT/CB01/n0|7l 



27 

sterile form in a sealed container, which can take the form of a cartridge or refill for 
use with an atomising device. Alternatively the sealed container may be a unitary 
dispensing device such as a single dose nasal inhaler or an aerosol dispenser fitted 
with a metering valve which is intended for disposal once the contents of the container 
5 have been exhausted. Where the dosage form comprises an aerosol dispenser, it will 
contain a pharmaceutically acceptable propellant. The aerosol dosage forms can also 
take the form of a pump-atomiscr. 

Compositions suitable for buccal or subungual administration include tablets, lozenges 
10 and pastilles, wherein the active ingredient is formulated with a carrier such as sugar 
and acacia, tragacanth. or gelatin and glycerin. 

Compositions for rectal or vaginal administration are conveniently in the form of 
suppositories (containing a conventional suppository base such as cocoa butter), 
15 pessaries, vaginal tabs, foams or enemas. 

Compositions suitable for transdermal administration include ointments, gels, patches 
and injections including powder injections. 

20 Conveniently the composition is in unit dose form such as a tablet, capsule or 
ampoule. 

The compositions of the sixth aspect of the invention are useful in the prevention 
aud'or treatment of obesity, obesity-related disorder, other medical weight loss and 
25 non-medical related weight loss. Preferred features of this aspect of the invention are 
as described above for the first to filth aspects of the invention. 

A seventh aspect of the invention provides a process for the manufacture of a 
composition according to the sixth aspect of the invention. The manufacture can be 
30 carried out by standard techniques well known in the art and involves combining a 
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liquid carricr(s) for example water, ethanol, glycerine, polyethylene glycol or an oil. 
Tlae formulation may also contain a suspending agent, preservative, flavouring or 
colouring agent. 

5 A composition in the form of a tablet can be prepared using any suitable 

phannaceutical carrier(s) routinely used for preparing solid formulations. Examples of 
such carriers include magnesium stearate, starch, lactose, sucrose and microcrystallinc 
cellulose. 

10 A composition in the fonn of a capsule can be prepared using routine encapsulation 

procedures. For example, powders, granules or pellets containing the active ingredient 
can be prepared using standard carriers and then filled into a hard gelatin capsule; 
alternatively, a dispersion or suspension can be prepared using any suitable 
pharmaceutical carrier(s), for example aqueous gums, celluloses, siHcatcs or oils and 

1 5 the dispersion or suspension then filled into a soft gelatin capsule. 

Compositions for oral administration may be designed to protect the active ingredient 
against degradation as it passes through the alimentary tract, for example by an outer 
coating of the formulation on a tablet or capsule. 

20 

Typical parenteral compositions consist of a solution or suspension of the compound 
or physiologically acceptable salt in a sterile aqueous or non-aqueous carrier or 
parenteral ly acceptable oil, for example polyethylene glycol, polyvinyl pyrrolidone, 
lecithin, arachis oil or sesame oil. Alternatively, the solution can be lyophilised and 
25 then reconstituted with a suitable solvent just prior to administration. 

Compositions for nasal or oral administration may conveniently be formulated as 
aerosols, drops, gels and powders. Aerosol formulations typically comprise a solution 
or tine suspension of the active substance in a physiologically acceptable aqueous or 
30 non-aqueous solvent and are usually presented in single or multidose quantities in 
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thereof calculated as the free base, the compound being administered 1 to 4 times per 
day. Suitably the compounds will be administered for a period of continuous therapy, 
for example for a week or more. 

5 A ninth aspect of the invention provides a cosmetic method (non-therapeutic) for 
maintaining a given weight, or for cosmetic weight loss, the method comprising the 
administration of a compound according to the first or second aspect of the invention, 

preferably in combination with a pharmaceutically acce ptabl e caiTier_or diluent_(as pex 

the sixth aspect of the in^ ention). The compound or composition is preferably 
10 administered to a subject in need thereof or having a requirement therefor and in a 
quantity sufficient to maintain a given weight or for cosmetic weight loss. 

The eighth and ninth aspects of the invention relate to methods which are applicable to 
humans and other animals, in particular compamon animals (such as dogs and cats) 
15 and other animals which provide meat for human consumption, such as cattle, pigs and 
sheep (all of any age). 

The invention will now be described ^\'ith reference to the following non-limiting 
examples. 

20 
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compound according to the first aspect of the invention and tlie phamiaceutically 
acceptable carrier or diluent. The composition may be in any form including a tablet, 
a liquid, a capsule, and a powder or in the fonn of a food product, e.g. a functional 
food. In the latter case the food product itself may act as the pharmaceutically 
5 acceptable carrier. 

An eighth aspect of the invention provides a method for the prevention and/or 
treatment of obesity or an obesity-related disorder, the method comprising the 
administration of a compound according to the first or second aspect of the invention. 

1 0 preferably in combination with a pharmaceutically acceptable carrier or diluent (as per 
the sixth aspect of the invention). Obesity-related disorders include hyperlipcamia, 
hyperlipideamia, hyperglycaemia, hypertension, cardiovascular disease, stroke, 
gastrointestinal disease and gastrointestinal conditions. The compound or composition 
is preferably administered to a patient in need thereof and in a quantity sufficient to 

15 prevent and/or treat the symptoms of the condition, disorder or disease. For all aspects 
of the invention, particularly medical ones, the administration of a compound or 
composition has a dosage regime which wll ultimately be determined by the attending 
physician and will take into consideration such factors such as the compound being 
used, animal type, age, weight, severity of symptoms, method of administration, 
20 adverse reactions and/or other contraindications. Specific defined dosage ranges can 
he determined by standard design clinical trials with patient progress and recovery 
being fully monitored. Such trials may use an escalating dose design using a low 
percentage of the maximum tolerated dose in animals as the starting dose in man. 

25 The physiologically acceptable compounds of the invention will normally be 

administered in a daily dosage regimen (for an adult patient) of, for example, an oral 
dose of between 1 mg and 2000 mg, preferably between 30 mg and 1000 mg, e.g. 
between 1 0 and 250 mg or an intravenous, subcutaneous, or intramuscular dose of 
between 0.1 mg and 100 mg, preferably between 0.1 rag and 50 mg, e.g. between 1 

30 aud 25 mg of the compound of the formula (I) or a physiologically acceptable salt 



Printed from Mimosa 02/03/21 11 57.53 Page 29 



wo 01/53278 



PCT/GB(»l/00|7i 



31 

The glycerol released from the action of pancreatic and monoglyceride lipase was 
oxidised to release H2O2. The peroxidase reaction step then produces a quinine dye 
which is pink in colour and absorbs light at a wavelength of 550 nm. 

5 Inliibitor 

Individual test compounds were dissolved in DMSO (dimethyl sulphoxide) at 10 

niM. DMSO was used to avoid any problems with compounds being water- 
insoluble. 

For individual compounds, the ICy (concentration at which lipase activity is 
10 inhibited to one half of the maximum) was calculated by measuring the inhibitory 

activity from log-dose response curves using a range of inhibitor concentrations. 

Results 

15 Compounds 1, 2, 3, 5, 6 and 7 were assayed in the quinine diimine dye colorimetric 
assay which provides a rapid method to meastu^ hpase inhibitory activity. None of 
the compounds tested interfered with th: colorimetric reaction, i.e. they did not give 
false positive results. 

20 A range of inhibitory activities for the tested compounds was observed, indicating 
that these compounds are inhibitors of human pancreatic lipase. Compounds 1, 2, 
3. 5, 6 and 7 all had an IC50 of <100 nM. 

Measurement oflipase enz>'me nctivit>' using a NaOH titration method 

25 

The inhibitor)' activity of the selected compounds to pancreatic lipase was measured in 
tlie assay described in Pasquier et a! ; 1996, Vol 7, Nutritional Biochemistry, 293-302. 

Log dosa'response curves were constructed using a range of inhibitor concentrations. 
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Piological Text Methods and RpisiiIk 
Test Compounds 

The benzoxazinone compounds used in the following tests are identified by the 
5 reference number assigned in Table 1 hereinbefore. 

Measurement of lipase activity using a quinine diimine dye colorimetric assay 

The inhibitory activity of the selected compounds to pancreatic lipase was measured 
10 in the following assay available from Sigma Ud (Lipase-PS™ , catalog number 805- 
A): 

Pancreatic lipase 

1 .2-dibutyrin > 2-monoglyceride + fiatty acid 

15 

Monoglyceride lipase 
2-nionoglyceride > glycerol + fatty acid 

Glycerol kinase 

20 glycerol + ATP > glycerol-3-phosphate + ADP 

Glycerol phosphate oxidase 
glyccrol-3-phosphatc + > dihydroxyacctone phosphate + H.O, 

Peroxidase 

H;0; + 4-AAP + TOOS — > quinine diimine dye -f 4H2O 
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Synthesis of novel compounds according to the invention 

Example 1 

Preparation of 2-octvlthio-6-methvM//-3,1-henzoxazin-4-one 




(a) 1 -Octanethiol (5 ml, 28 mmol) and trioctylphosphine oxide (22 mg, U.056 mmol) 
were heated to 80°C. Phosgene solution (20% in PhMe, 14.4 ml, 30 mmol) was added 
portionwise over the course of 1 hour, then the reaction was maintained at 80°C for a 
further I hour. After allowing to cool to room temperature, hydrogen chloride and 
excess phosgene were removed overnight under a gentle stream of nitrogen, the vented 
gas being passed through a sodium hydroxide scrubber. The crude oct\'l 
chlorolhiolformale was used directly in the next step. 

(b) 2-Amino-5-methylben2oic acid (1,51 g, 10 mmol) was dissolved in p>Tidine (10 
ml), and to this was added the crude octyl chlorothiolforraate (28 mmol, assuming 
100% from the first step) as a solution in toluene. After 2h, the reaction was diluted 
witii ethy] acetate and washed tliree times with IM aqueous HCl, then saturated 
aqueous sodium bicarbonate, water and brine. The organic phase was dried (MgSO^) 
and concentrated in vacuo. Crystallisation from hcxane gave the title compound (155 
mg, 5%): 6h (400 iMHz, CDCI3) 0.91 (311, t, ./ 7.0, Me), 1.30-L34 (8H, m, 4 x CH2), 
1 .44. 1 .50 (2H, m. SCH2CH2C//2), 1 .79 (21 1, qn, J 7.4, SCH2C//2), 2.46 (3H, s, ArMc), 
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Results 

Selected benzoxaanone compounds were tested in the NaOH titration assay. In this 
5 assay, the activity of porcine pancreatic lipase in a system containing hpid micelles is 
recorded. These conditions are therefore similar to those encountered in the 
gastrointestinal tract. 

A range of inhibitory activities were observed for the tested benzoxazinone 
10 compounds in this assay, indicating that these compounds are inhibitors of porcine 
pancreatic hpase. Compounds 4 and 5 had an IC50 of less than I microMolar. 

The resulu> demonstrate tliai a number of selected benzoxazinones are inhibitors of fat 
digestion and that these compounds may be particularly suitable for the treatment of 
1 5 obesity. 
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7.4. SCHj). 7.16 (IH. d. 7 8.0. ArH), 7.19 (IH, d. / 1.4. ArH). 7.93 (IH, d, 7 8.0. 
ArH); m/z (ES*) 306 (MH'). 

Example 4 

Preparation of 2-phenvlthio-6-methvl-4g-3.1-ben2oxazin-4-one 



NH2 



NCO 



PhSH 




N 



H2SO4 



10 2-Amino-5'methyIbenzoic acid methyl ester (122 mg, 0.79 ramol) and triethylamine 
(0.2S nil, 1.96 mmol) were dissolved in THF (10 ml). A 20% solution of phosgene 
in toluene (0.74 ml, 1.6 mmol) was added, causing immediate ft>rmation of a white 
precipitate. After 1 h, excess phosgene was purged with a stream of nitrogen, the 
vented gas being passed through a base scrubber. Thiophenol (81 ^1, 0.79 mmol) 

15 was added to this crude isocyanatc solution, which was then stirred for 1 h. The 
mixmrc was filtered to remove triethylamine hydrochloride, the solid being washed 
with ether. After concentration of the filtrate, the residue was purified by flash 
chromatography (5% to 10% EtOAc/petrol) to give 5-methyl-2- 
phenylsulfanylcarbonylammobcnzoic acid, methyl ester: ni'z (ES ) 300 (M-H). 
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3.16 (2H, 1,77.3. SCH2), 7.38 (IH, d,JS.2, ArH). 7.58 (IH, dd,y8.2, 1.8, ArH), 7.93 
(IH, s. ArH); m/z (CS*) 306 (Mil*). 



5 Example 2 

Preparation of 2-octvlthio-7-l nethvl-4ff-3■l.bellzoxa7■in-4-<f^ ^y 




1- Octanethiol (0.71 ml, 4.1 mmol) was dissolved in THF (10 ml). To this solution 
was added a solution of phosgene (20% in PhMe, 3.5 ml. 7.4 tnmol). After 2.5 h the 
reaction vessel was purged widi nitrogen to remove excess phosgene and hydrogen 
chloride, the vented gas being passed through a scrubber containing dilute aqueous 
sodium hydroxide. The crude octyi chlorothiolformaie solution was used directly. 

2- Ammo-4-methylbenzoic acid (151 mg, 1 mmol) was dissolved in pyridine (0.5 ml) 
and DCM (5 ml). To this was added one quarter of the crude octyl 
chlorothiolformate solution (1 namol. assuming 100% from the first step). After 24h, 
the reaction was diluted with ether and washed with IM aqueous HQ and brine. The 
organic phase was dried (MgSO«) and concentrated in vacuo. The residue was 
purified by flash chromatography (EtOAc/hcxane gradient) to give a solid which was 
triturated with acetohitrile to afford the title compound (43 mg. 14%): 5m (400 MHz. 
CDCI,) 0.82 (3H, t, J 6.7, Me). 1.21-1.24 (8H. m. 4 X CHJ. 1.37-1.41 (2H, m. 
SCII,Cn,C//J. 1.68-1.72 (2H. m. SCH^Cf/^. 2.40 (3H. s. ArMe), 3.08 (2H, t. J 
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Claims 



1. 



Use of a compound, of formula (I): 
O 




(1) 



10 



15 



or a phurmacculically accqjtable salt, ester, amide or prodrug therof; 

in the manufacture of a medicament for tlie treatment of a condition which requires 

the inhibition of an enzyme whose preferred mode of action is to catalyse the 

hydrolysis of an ester functionality 

wherein in formula (I): 

A is an optionally substituted 6-membered aromatic or heteroaromatic ring; and 



R' is a branched or unbranchcd alkyl (optionally interrupted by one or more oxygen 
atoms), alkcnyl. alkynyl, cycloalkyl, cycloalkcnyl, aryl, arylalkyl, reduced arylalkyl, 

20 an lalkenyl. heteroaryl, heteroarylallc>'l, heteroarylalkenyl, reduced ar>'l, reduced 

heteroaryL reduced heteroarylalkyl or a substituted derivative of any of the foregoing 
groups, wherein the substituents arc one or more independently of halogen, alk>i, 
halosubstitutcd alkyl, aryl, arylalkyl, heteroaryl, reduced heteroaryl, reduced 
heteroarylalkyl, arylalkoxy, cyano, nitro, -C(0)R\ -COiK^ -SOR*, -S02R^ -NR^R', - 

25 OR^ , -SR^ -C(0)CX^ X Wr ' , .C(0)X(OI 0R^ -C(0)NR^R^ -NR*^C(0)R^ - 
CR^^■H2)C02R^ -NHCX•X^C02R^ -N(OH)C(0)NR^R-, -N(0H)C(0)R', - 
NHC(0)NR*r\ -C(0)NHNR*Tl', -C(0)N{OR^)R^ or a lipid or steroid (natural or 
synthetic) with the pro\iso that any hetcro atom substituent in R' must be separated 
from the exocyclic sulphur atom by at least tv;o carbon atoms (preferably saturated); 
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A portion of this materia] (82 mg, 0.27 mmol) was cyclised by dissolving it in 
concentrated sulfuric acid (5 ml). After 2.5 h, the mixture was poured carefuUy onto 
a mixture of ice and aqueous sodium bicarbonate, with further portions of solid 
sodium carbonate being added periodically to avoid the mixture becoming acidic. 
The resulting mixture was extracted with ethyl acetate, the organic phase then being 
dried (MgS04) and concentrated to afford the title compound (64 mg, 0.24 mmol, 
87%) as a yellow solid, which did not require further purification: 5h (400 MHz, 
CDCI3) 2.35 (3H. s. ArMe), 7.20 (IH, d, J 8.5. ArH). 7.39-7,46 (4H. m, ArH), 
7,58-7.60 (2H. ra. ArH), 7.82 (IH. s, ArH); ra/z (ES*) 270.2 (MH^, 



The foregoing description details specific compounds, compositions, methods and 
uses which cau be employed to practice the present invention. However, those 
skilled in the art will know how to use alternative reliable methods for aiming at 
alternative embodiments of the invention which are herein encompassed. 
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R' is a branched C4-5oalkyl or unbranched Ca-zsalkyl (with the alkyl group optionally 
interrupted by one or more oxygen atoms), C2.25alkenyl, C2.25alk>Tiyl, C3.iocycloallcyl. 
Ca-iocycloalkenyl, aryl, arylC2-25alkyl, reduced arylCi.25alkyl, arylC2.25alkcnyl, 
5 hetcroaryl, heteroarylC2.25aIkyl, heteroarylC2.25aIkenyI, reduced ar>'l, reduced 
heteroaryl, reduced heteroar>'lC2-25alk>'l or a substituted derivative of any of the 
foregoing groups, wherein the substituents are one or more independently of halogen. 

^aJkyl,_h^alosubstituted allgfl, aryl, ar>1allgf]^ heteroaryl, rediKcd hetcrparyj, redu^^ 

heteroarylalkyl, arylalkoxy, cyano, nitro, -C(0)R\ -CO2R", -S0R\ -S02R\ -NR^R'. - 

10 OR^ -SR^ -C(0)CX*x2NR^R^ .C(0)N(0H)R^ -C(0)NRV, -NR^C(0)R', . 
CR^(^^I2)C02R^ -NHCX^X^COzR^ -N(OH)C(0)NR^R^ -N(OH)C(0)R^ - 
NHC(0)NR^R', -C(0)NHNR^R' . -C(0)N(OR^)R^ or a Upid or steroid (natural or 
synthetic) with the proviso that any hetero atom substituent in R^ must be separated 
from the exocyclic sulphur atom by at least two carbon atoms (preferably saturated); 

15 

and whcre:- 

R** is hydrogen, alkj'l, alkenyl, alk>'nyl, cycloalkyl, cycloalkenyl, aryl, arylalk>'l, 
heteroaryl, heteroarylalkyl, reduced heteroaryl, reduced heteroarylalk>'l, -0R^ - 
20 NHCX^X^COzR^ or -NR^R'; 

R" is hydrogen, alk>'l, alkenyl. alk\'nyl, cycloalkyl, cycloalkenyl, ar>'l, arylalkyl 
heteroaryl, heteroarylalkyl, reduced heteroaryl or reduced heteroarylalkyl; and 

25 R*" and R' are independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, 

cycloalkenyl, aryl, arylalkjO, heteroaryl, reduced heteroary'l, reduced heteroarylalkyl or 
-(CH:)n(OR^)m wherein n is I to 12, wherein m is 1-3: and 
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and where:- 

R'' is hydrogen, alkyl. alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl, arylalkyl, 
heteroaryl, heteroarylalkyl, reduced hctcroaryl, reduced hetcroarylalkyl, -OR*, - 
5 NHCX^X'C02R*^ or -NR^R^ 

R' is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl, arylalkyl 
heteroaryl, heteroarylalk-yL reduced hctcroaryl or reduced hetcroarylalkyl; and 

0 R^ and R^ are independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, 

cycloalkenyl, aryl, arylalk>'l, heteroaryl, reduced heteroaryl. reduced hetcroarylalkyl or 
-(CH2)n(OR V wherein n is I to 12, preferably 2 to 10, wherein m is 1-3 and R' is 
most preferably C2-C10 alkyl; and 

5 X' and are independently hydrogen, alkyl, alkenyl, aUcynyl, cycloalkyl, 

cycloalkenyl, aryl, heteroaryl, aiylalkyl, heteroarylalkyl, reduced heteroaryl or reduced 
heteroar>ialkyl. 



'0 2. A compound of formula (la): 

O 



fx 



.R1 



(D 



or a pharmaceulically acceptable sail, esicr, amide or prodrug therof; 
wherein in formula (la): 



n A is an oplionaUy substituted 6-niembcrud aromatic or heteroaromatic ring; and 
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0£ a group R'R"N where is as defined above and R' is hydrogen or r', with the 
proviso that any hetero atom substituenl in R* and/or R" must be separated from the 
nitrogen atom substituent by at least two carbon atoms (preferably saturated). 

5 4. A compound according to claim 3, wherein R' is a unbranched allcyl group 

having from 3 to 25 carbon atoms; an aryl group; an arylalk>'] group wherein the alkyl 
moiety has from 2 to 25 carbon atoms; or an arylaryl group, wherein the arylalkyl 
group or the arylaryl group may be separated by a spacer, and where the spacer can be 
one or more of an ester, amide, O, CTI2 or a ketone; 

10 

R^ is hydrogen or fluorine; 

R*^ is lower branched or unbranched alk>'l haxnng 1 to 1 0 carbon atoms; cyclic alkyl 
having 3 to 10 carbon atoms; haloalkyi; or a halogen; 

15 

R**^ is hydrogen lower branched or unbranched alkyl having 1 to 10 carbon atoms; 
cyclic alkyl ha\'ing 3 to 10 carbon atoms; haloalk>1; or a halogen; and 

R* * is hydrogen lower branched or unbranched alkyl having 1 to 1 0 carbon atoms or a 
20 halogen. 

5. A compound as claimed in clainiii 3 or 4, or a phannaceutically acceptable salt, 
ester, amide or prodrug thcrof wherein 

R' is an unbranched alk-yl with 8,9, 10, 11, 12, 13. 14, 15, 16, 17, 18, 19 or 20 carbon 
25 atoms, a phenyl group, a phenylalkyi group wherein the alkyl is an unbranched group 
containing from 2 to 20 carbon atoms, or a phenox>'phenyl group, 
wherein the phenyl group is optionally substituted with methyl, halide or haloraethyl 
where the halide is F, CI, Br or I, 

30 R* is hydrogen. 
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X* and are independently hydrogen, allcyl, allcenyl, alkynyl, cycloalkyl 
cycloalfcenyl, aryl, hetcroar>'I, arylalkyl. hcteroarylalkyl. reduced heteroaryl or reduced 
heteroarylalkyl 

5 with the proviso that when A is phenyl disubstituted at the 6 and 7 positions with 
methoxy groups, is not CH2CH=CHPh. 



10 



15 



5 



3. A compound according to claim 2 of formula (Ila): 




(Ua) 

or a pharmaceutically acceptable salt, ester, amide or prodrug thcrof, 

wherein:- 

0 R"*, R^, R^, R*^, x' and are as defined above for formula (la); and 

R , R\ R*^ R^^ are each independently hydrogen, halo, hydroxy, amino, nitro, cyano. 



or a group R\ as defined above, 



or a group R'^Q where Q is O. CO, CONH. NHCO, S, SO, SO2, or SO2NH2 and R^' is 
hydrogen or a group R^ as defined above, with the proviso that when R' is 
CH2CH=CHI>h, R* and R** arc H and R^ is OMe, R^° is not OMe. 
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with a compound of formula (V): 



r 

CICSR' 



10 or 



Process (B) cyclising a compound of formula (VI) 



15 




R11 



(VO 



20 



wherein R' and R'-R" are as hereinbefore dcfmed and R" is hydrogen or Cualkyl. 



or: 



Process (C) reacting a coaipouud of formula (Vll) 



IQ O 




(VID 



R11 
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and R\ and are independently H or methyl 

6. A novel compound of formula Ha as defined in any one of claims 3 to 5 selected 
5 from 

6- Methy!-2-oct>'lthio-4/7-3,Ubenzoxazin-4-one; 

7- Mcthyl-2-octylthio-4//-3, 1 -benzoxazin-4-one, 

8- Metliyl-2-octylthio-4//-3, 1 -benzoxa2in-4-one; 
10 6-Methyl-2-phenylthio-4/-/-3,l -benzoxa2in-4-one 

6-Mcthyl-2-(l 0-phenyldccyl)thio-4//.3. 1 -benzoxazin-4-onc 
6-Metliyl-2-icosyltliio-4//-3, 1 -benzoxazin-4-one 
6-Metliyl-2-hexadecyIthio-4^-3, 1 •benzoxazin-4-one 

15 or a pharmacculical acceptable salt, ester, amide or prodrug thereof. 

7. A process for the preparation of a novel compound of formula (la) or (Ha) 
which process comprises: 

20 Process (A); reacting a compound of formula (TV): 



R8 



25 




R11 
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(ii) alkylatioa of a compound of formula (la) or (Ila) where one or more 
of R^ R^ and R" represents a halogen atom. 

8. A compound according to claims 2 to 6 for use in medicine. 

5 

9. A compound as claimed in claim 8 for the treatment of a condition which 
requires the inhibition of an enzjTTie whose preferred mode of action is to catalyse the 

hydrolysis^ of an ester ftmctipnality_, 

10 10. A compound according to claim 9 wherein said condition is selected from 
obesity, hyperhpaemia, hypcrhpidacmia, hyperglycaemia (type 11 diabetes), 
hypertension, cardiovascular disease, stroke, gastrointestinal disease and 
gastrointestinal conditions. 

15 11. A compound according to any of claims 2 to 6 for use in reducing levels of 
toxms in body fat. 

12. A compound according to any one of claims 2 to 11 for administration to 
humans. 

20 

13. A compound according to any one of claims 2 to 1 1 for administration to 

animals. 

1 4. A pharmaceutical composition comprising a novel compound of formula (la) 
25 or (Ua) us deOned in any one of claims 2 to 6 or a phamiaceutically acceptable salt, 

ester, tunide or pro-drug thereof, in combination wth a pharmaceutically acceptable 
carrier or diluent. 

15. A food product comprising a compound of formula (la) or (Ila) as defmed in 
30 any one of claims 2 to 6 or a phamiaceutically acceptable sah, ester, amide or pro-drug 
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with a thiol of formula (VIII): 
5 R^SH (vni) 

or: 

Process (D): reacting a compound of formula (DC): 

10 
15 

with a compound of 

ICH.R* (X) 

20 or: 

Process (E) converting a compound of formula Oa) or (IVd) into a different 
compound of formula (la) or (Ila), by, for example, 

(i) reduction of a compound of formula (la) or (Da) wherein any of , 
R\ R^ R'^ and R** contains an alkenyl or alkynyl group or moiety, to the 
corresponding alky! or alkenyl group or moiety; or 
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24. Use of a cumpound as claimed in any one of claims 1 lo 6 in the control and 
inhibition of unwanted enzymes in a process or product. 

5 25. Use of a compound as claimed in any one of claims 1 to 6 in the manufacture 
of liealtlicare goods comprising surfactants, soap or detergents. 

26.- - Use of a compound as claimed-in-any one of claims l-to-6 in preventing-the - 

degradation of foodstuff which comprises a fat. 
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thereof. 

16. A method for the prevention or treatment of obesity or an obesity related 
disorder, the method comprising administering a compound, as defined in any one of 

5 claims 2 to 6, or a composition as claimed in claim 14 or claim 15 to a patient. 

1 7. A compound, as defined m any one of claims 2 to 6, for use in the inhibition of 
an enz>Tne whose preferred mode of action is to catalyse the hydrolysis of an ester 
functionality. 

10 

IS. A compound as claimed in any one of claims 2 to 6 for use in the inhibition of 
an esterase, a phosphoesterase or a lipase enz>Tne. 

19. Use of a compound as defined in any of claims 2 to 6 or a pharmaceutical ly 
15 acceptable salt, ester, amide or prodrug Uicreof to reduce fat content of ammals which 

provide meat for human consumption, 

20. A cosmetic method for maintaining a given weight, or for cosmetic weight 
loss, the method comprising the administration of a compound as defined in any of 

20 claims 2 to 6. 

21. A compound comprising formula (la) hereinbefore described with reference to 
one or more of the examples. 



2. A process for obtaining a compound comprising formula (la) hereinbefore 
described with reference to one or more of the examples. 



23. The use of a compound coraprismg formula (la) or (Da) in the inhibition of an 
cnz>Tnc whose preferred mode of action is to catalyse the hydrolysis of an ester 
30 functionality hereinbefore described with reference to one or more of the examples. 
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Continuation of Box 1.2 

Claims Nos.: 1-3,5.6,14,15.19 (part) 



Present claims 1-3, 5. 6, 14. 15 and 19 relate not only to clearly 
defined compounds and their uses, but also to compounds defined by 
reference to a desirable characteristic or property, namely prodrugs. 
The claims cover all compounds having this characteristic or property, 
whereas the application provides no support within the meaning of Article 
6 "PCT~ana"/of 711$cT6sure"w1th'i n" the" iirean1~ng~o~f~Art1'cTe~5"PCT~for "such 
compounds. In the present case, the claims so lack support, and the 
application so lacks disclosure, that a meaningful search over the whole 
of the claimed scope is impossible. Independent of the above reasoning, 
the claims also lack clarity (Article 6 POT). An attempt is made to 
define the compound by reference to a result to be achieved. Again, this 
lack of clarity in the present case is such as to render a meaningful 
search over the whole of the claimed scope Impossible. Consequently, the 
search has been carried out for those parts of the claims which appear to 
be clear, supported and disclosed, namely those parts relating to the 
compounds of formula (I) and their pharmaceutical ly acceptable salts, 
esters and amides. 

The applicant's attention Is drawn to the fact that claims, or parts of 
claims, relating to Inventions 1n respect of which no international 
search report has been established need not be the subject of an 
International preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority Is normally not to carry out a 
preliminary examination on matter which has not been searched. This Is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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INTERNATIONAL SEARCH REPORT 


Intefnatipn Application No 

PCT/GB 01/00171 




Box 1 Observations where certain daims were found unsearchable (Continuation of item 1 of first sheet) 




Tn,s ime-natlonal Search Repon hasnoi been es«bSs-,ed ,n ,especi o( certain daims under An.cte l7(2)(a) tor ihe foUowlng reasons: 
1. Claims Nss.: 

because mey relate to sub.ecl matter not reauired to te searched by this Aultiotlty. namely: 

Jl^w""^!^.^^^'"" l^j^ directed to a method of treatment of the human/animal 
body, the search has been carried out and based on the alleged effects of the 
coinpound/conipos 1 1 1 on . 

r HciamcNos.: 1-3.5,6,14.15.19 (part) 

boeaiise it«y relata to parts ot the Inttmatlooal Anolicatkjn thai dona- nnmniuM.;* ».« J .. . 

an extent that no meaninoful lnten«llt«a. &^ii^trca!52ll^.^^^ ""'^ requ-rements to stch 

see i-uKiHtK iNl-OKnATION sheet PCT/ISA/210 

S. 1 1 Claims Nas.; 

because tney are dependent claims ana are rot dratted n accorda.tce win (he second aid third seitences ol Rule 5.*(a>. 




Box II Obsenrations where unity of invention is lacking (Continuation of item 2 of flrsi sheet) 


This internntionai Searcning Authority found multiple Inventions m this Imotnaltonal ^jpUcatlon. as IoIIowe: 

' ^ ^arS'^mT""^ ^ '"»«'»«»nal ftoport covers all 

' - -'^;s^~s.t'';r',.^:^rd':^ 

HeauMk on Pfotost f— j addtionai searen tees were accompanied t>/ me a^pDcanrs protesr. 

I 1 ^ P^**» accompanied Ue payment of addllional search fees. 


\ orm p:;t/.SA,-21C tcor.tjruaUon cf ffst sheet (1)) (juiy 1998} " 
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